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Safety Belt Apparatus for Vehicles 

The invention relates to a safety belt apparatus for vehicle, in particular 
motor vehicles in accordance with the preamble of patent claim 1. 

A safety belt apparatus is already known from GB 2 131 279 A in which 
the belt reel actuates a cam ring via a step down transmission. By means 
of a radial projection the cam ring brings the latching pawl which cooper- 
ates with the toothed ratchet wheel into engagement with the toothed 
ratchet wheel when the safety belt is fully drawn out and brings it out of 
engagement with the toothed ratchet wheel when the safety belt is fully 
drawn in. In this manner, after a complete draw out of the safety belt, only 
a p ollin g in of the safety belt is initially possible. This manner of operation 
is termed ALR operation (automatic locking retractor operation). After full 
draw in of the belt, the latching pawl is released by the toothed latching 
wheel so that now a free draw out of the belt is possible. A draw out 
blocking mechanism now only enters into operation if an attempt is made 
to pull the belt out rapidly or if accelerations caused by an accident occur. 
This manner of operation is termed ELR operation (emergency locking re- 
tractor operation). 

In this known apparatus the movement of two rotary blocking pawls into a 
surrounding toothed ring fixed relative to the housing on attempted rapid 
belt pull out takes place in that a rotary clearance is provided between the 
belt reel and a toothed ratchet wheel and is removed by a spring acting 
between the belt reel and the toothed ratchet wheel, until, on attempted 
belt pull out, a pre-determined rotary acceleration value is exceeded, 
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which leads to the rotation of the toothed ratchet wheel lagging behind the 
rotation of the belt reel, whereby movement of the blocking pawls into_en- 
gagement is brought about. A precondition for the operability of the known 
pull out blocking mechanism is thus that the toothed ratchet wheel ro- 
tates with delay relative to the belt reel above a predetermined rotary ac- 
celeration value. Problematic with this design of the pull out blocking 
mechanism is the fact that the relative angular position in which the 
blocking pawls move towards the surrounding inner ring of teeth fixed 
relative to the housing cannot be determined in advance. Should the teeth 
of the blocking pawl and of the inner toothed arrangement by chance 
stand tooth to tooth during the movement into engagement, then an en- 
gagement of the pawl teeth into the tooth recesses of the inner ring of 
teeth is not possible. Thereafter, an engagement of the blocking pawl into 
the tooth recesses of the inner ring of teeth is also not ensured with the 
required certainty as a result of the generally high speed of rotation of the 
belt reel. 

EP 0 298 123 Al describes a safety belt apparatus in which the transmis- 
sion which acts on the cam ring is formed as a cycloidal transmission, 
such as is also used in a safety belt apparatus known from 
US-PS 5,518,197. 

A transmission of this kind is also provided in a safety belt apparatus for 
motor vehicles of the kind set forth in the preamble of claim 1 
(DE 196 48 515 Al), with the cam ring only being rotated through a 
smaller angle in the end positions of the rotating toothed control wheel, 
which is just sufficient in order to bring the blocking pawl into or out of 
engagement with the toothed ratchet wheel. In this known apparatus the 
inner toothed ring and the toothed control wheel are preferably so formed 
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that the toothed control wheel can execute about a one half revolution 
between full belt draw in and full belt draw out. 

In all previously known safety belt apparatuses with a switching cam ring, 
the latter has the task of bringing the preferably resiliently deflectable 
blocking pawl into or out of engagement with the toothed ratchet wheel 
connected to the belt reel. 

The object of the present invention is to provide a further safety belt appa- 
ratus of the initially named kind in which the cam ring in particular is 
better exploited. 

In order to satisfy this object, the features of the characterizing part of 
claim 1 are provided. 

The concept underlying the invention is thus to be seen in the fact that at 
least one further switching function is associated with the cam ring in ad- 
dition to the function of bringing the resiliently deflectable blocking pawl 
into and out of engagement with the toothed ratchet wheel in defined 
manner. 

This is achieved in that the periphery of the cam ring is subdivided into a 
plurality of regions, preferably two regions, of which only one takes on the 
blocking pawl switching function, whereas the other is available for trig- 
gering of further switching functions. Since, in accordance with the inven- 
tion, a part region of the periphery of the cam ring is to be available for 
other than blocking pawl switching purposes, the angular region which is 
available for the blocking pawl switching should be about 180° or some- 
what more (up to ca. 200°). The remainder of the periphery of the cam ring 
can then be designed, for example, with magnetic, electrical and/ or me- 
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chanical elements, so that one or more further switching functions are 
triggered at specific angles of rotation of the cam ring. For this purpose 
stationary elements, such as mechanically, electrically or magnetically 
actuated switches are provided radially opposite to the relevant part of the 
peripheral surface and cooperate with the associated elements on the cam 
ring. 

A special embodiment in accordance with claim 2 makes provision for a 
belt tensioner to be activated or deactivated by the additional peripheral 
surface on the cam ring. It is namely expedient to deactivate a belt ten- 
sioner with a non-applied, i.e. drawn-in safety belt, and to first activate it 
when it has been pulled out by a predetermined amount which is not, 
however, sufficient in order to be placed around the occupant to be pro- 
tected. In this manner it is ensured that the belt tensioner is in any event 
activated after being placed onto an occupant to be protected. Through the 
invention, the respective activation or deactivation can be effected by the 
same cam ring which is already responsible for the movement of the 
blocking pawl in and out of engagement. 

A preferred practical re aliz ation of the concept of the invention can be 

■ - t 

found from claim «3. The use of a tilting element brings about the advan- 
tage that a once set blocking pawl position is maintained until a counter- 
force^acts on the tilting element. 

■ ■ 

Advantageous further developments of the invention sire defined by the 
claims* 4 to 8. 

The rotfLtionally fixed and simultaneously radially displaceable connection 
of the toothed control wheel to the cam ring expediently takes place in ac- 
cordance with claim 9. 
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Further practical embodiments of the invention are characterized by the 
claims 10 to 13. 

In order to avoid the disadvantages associated with the pull out blocking 
mechanism of GB 2 131 279 A, the invention provides the features of 
claim 14, with expedient further developments being characterized by the 
claims 15 to 20. In this manner the trouble-free movement of the teeth of 
the engageable pawl into the surrounding inner ring of teeth can be en- 
sured, since a fixed and predeterminable angular relationship exists be- 
tween the angles at which the toothed ratchet wheel is stopped by the 
blocking tooth and t&e position of the engageable pawl. The features of 
claim 20 are a precondition for the precise movement of the engageable 
pawl into engagement, i.e. that on exceeding the predetermined accelera- 
tion boundary value of the belt reel, and with the belt pull out acceleration 
which normally prevails, the speed of rotation of the toothed ratchet wheel 
does not lag behind that of the belt reel. In this way an undefined en- 
gagement of the engageable pawl into the surrounding inner toothed ar- 
rangement is reliably avoided. With extremely large belt pull out accelera- 
tions caused by an accident, a rotation of the toothed ratchet wheel is in 
any event stopped by the generally provided blocking mechanism for the 
toothed ratchet wheel, which responds to pronounced vehicle accelera- 
tions or decelerations and large deviations of the vehicle from the hori- 
zontal position. In this case the belt pull out blocking mechanism is thus 
not required. 

The invention will be described in the following by way of example with 
reference to the drawings in which are shown: 
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a schematic partly sectioned partial view of a belt reeling 
mechanism in accordance with the invention, 

a sectional view on the line II-II in Fig. 1 which is slightly re- 
duced relative to Fig. 1, with the belt reel being located in the 
rest position with the fully drawn-in safety belt, 

the same view as Fig. 2 but with the safety belt drawn out by 
about 600 mm, 

a further similar view with a fully drawn out safety belt, 

a like view during the drawing in of the initially fully drawn 
out safety belt by the retraction spring, with the safety belt 
being located in the region between full draw-out and a draw- 
out by about 600 mm, 

the same view with the safety belt only drawn out by 600 mm, 

a schematic perspective exploded illustration of the switching 
and driving part of a belt reeling mechanism in accordance 
with the invention, 

a schematic sectional view essentially in accordance with the 
line VIII-Vni in Fig. 1, and 

a schematic sectional view essentially in accordance with the 
line DC-DC in Fig. 1. 
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In accordance with Figs. 1 and 2 a safety belt 1 1 is wound onto an only 
partly illustrated belt reel 13 with a shaft 13' and an axis of rotation 12. A 
housing 33 is secured in the schematically indicated manner to the vehi- 
cle chassis 14. 

A toothed ratchet wheel 29 which has ratchet teeth 30 around its periph- 
ery, which are only partly indicated in Figs. 2 to 6, sits with a rotary clear- 
ance of ca. 15° on the right-hand end region of the shaft 13' in Fig. 1, and 
the plane of the toothed ratchet wheel stands perpendicular to the axis of 
rotation 12. 

In accordance with Figs. 1, 8 and 9, a pawl 61 which can be moved into 
engagement is rotationally and displaceably mounted in a curved, elongate 
slot 76 of the toothed ratchet wheel 29 at approximately two thirds of its 
radius, by a guide spigot 62 f having an axis 62 extending parallel to the 
axis of rotation 12. 

In accordance with Figs. 1 and 9, the engageable pawl 61 is also pivotally 
secured to the belt reel 13 about an axis 63 extending parallel to the axis 
of rotation 12 radially inwardly of the guide spigot 62* and offset somewhat 
in the peripheral direction opposite to the direction of rotation during belt 
unwinding. The engageable pawl 61 can also execute a restricted pivotal 
movement in a peripheral cutout 78 of the belt reel 13. 

The belt reel 13 is surrounded in the region of the engageable pawl 61 by 
an inner ring of teeth formed on a steel plate 66, of which the tooth re- 
cesses 65 are complementary to the teeth 74' of a pawl arm 64 provided 
radially outwardly at the engageable pawl 61. The engageable pawl 61 is 
lightly biased in the unblocking direction by a non-illustrated spring. 
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In accordance with Fig. 8, a restricted rotary clearance exists between the 
shaft 13* of the belt reel 13 and the toothed ratchet wheel 29, with the 
toothed ratchet wheel 29 being so biased in the belt unwinding direction 
relative to the shaft 13* by means of a spiral spring 67 that an abutment 
79 of the shaft 13'holds the toothed ratchet wheel 29 in the belt unwind- 
ing direction at the end of the rotary clearance 77. The spiral spring 67 
should be so powerfully made that in all normally occurring belt pull out 
accelerations, the rotary movement of the toothed ratchet wheel 29 does 
not lag behind the rotary movement of the belt reel 13. 

In accordance with Fig. 8 a rotary acceleration lever 38 is pivotally con- 
nected to the toothed ratchet wheel 29 about a pivot axis 68 extending 
parallel to and displaced relative to the axis of rotation 12 and has two 
lever arms 38' and 38". A resetting spring 70 holds the rotary acceleration 
lever 38 normally in the position shown in full lines in Fig. 8, where it 
comes into contact against various abutments 71, 72, 73. The rotary ac- 
celeration lever 38 is so shaped and arranged that it does not move at any 
desired speeds, but is pivoted with rotary accelerations in the belt un- 
winding direction in Fig. 8 in the clockwise sense about the pivot axis 68, 
when a predetermined rotary acceleration limit is exceeded. The resetting 
spring 70 must likewise be dimensioned in corresponding manner. 

On the lever arm 38* the rotary acceleration lever 38 has a blocking tooth 
69, which can cooperate with the teeth of an inner toothed arrangement 
26 of a toothed ring carrier member 25 projecting concentrically into the 
arrangement of ratchet teeth 30, when the rotary acceleration lever 38 is 
pivoted by a rotary acceleration in the belt unwinding direction above the 
predetermined rotary acceleration limit value, out of the position shown in 



9 



full lines in Fig. 8 into the position shown in broken lines which is deter- 
mined by abutments 71, 74, 75. 

As soon as the blocking tooth 60 has moved into engagement in the inner 
toothed arrangement 26, the toothed ratchet wheel 29 remains stationary 
while the belt reel 13 can be rotated further by an amount within the ro- 
tary clearance 77 with further tensioning of the spring 67. During this, as 
a result of the displacement of the axis of rotation 63 about the axis of 
rotation 12 and of the displacement of the guide spigot 62' within the 
elongate hole 76, the pawl arm 64 of the engageable pawl 61 can be piv- 
oted or shifted, in accordance with Fig. 9, into the blocking position shown 
in broken lines in Fig. 9, in which the teeth 64* of the pawl arm 64 engage 
into the tooth recesses 65 ! of the inner ring of teeth 65. Through this en- 
gagement, a further rotation of the belt reel 13 in the belt winding direc- 
tion is prevented. 

The ratchet teeth 30 of the toothed ratchet wheel 29 cooperate with an en- 
gageable and disengageable blocking pawl 17 which is shown in Figs. 2 to 
7 and is mounted outside of the periphery of the toothed ratchet wheel 29 
on the housing 33. On engagement into the ratchet teeth 30 of the toothed 
ratchet wheel 29 the blocking pawl 17 blocks the latter against rotation in 
the belt pull-out direction, whereby with a further attempted pull-out of 
the safety belt 11a relative rotation results between the belt reel 13 and 
the toothed ratchet wheel 29 within the rotary clearance that is provided 
through ca. 10 to 15°, which leads to the engagement of the pawl arm 64 
into the inner toothed ring 65, whereupon the rotation of the belt reel 13 
and thus the further pull-out of the safety belt 1 1 is also blocked. 
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The toothed ratchet wheel 29, which is of pot-like shape, engages in ac- 
cordance with Fig. 1 axially over a substantially circular ring-like toothed 
ring support member 25 fixed to the housing and having teeth 26 at its 
inner periphery which cooperate with a rotary acceleration lever 38. Ro- 
tary acceleration lever 38 is rotationally fixedly connected to the toothed 
ratchet wheel 29 and enters into engagement with the inner teeth 26 in a 
manner which blocks the further pull-out on attempted rapid pull-out of 
the safety belt 11. 

In accordance with the Figs. 2 to 6 an acceleration blocking mechanism 
55 fixedly arranged on the housing is located in the peripheral region of 
the toothed ratchet wheel 29 and has an acceleration sensor 56 which 
also responds to deviations of the vehicle position from the normal hori- 
zontal arrangement as well as a blocking pawl 57 which, in the drawn-in 
state, comes out of engagement with one of teeth 30 of the toothed ratchet 
wheel 29 and, in the projecting state, comes into engagement with one of 
the teeth 30 of the toothed ratchet wheel 29. Normally, the blocking pawl 
57 is located in the retracted state shown in the Figs. 2 to 6. If the accel- 
eration sensor 56 measures an acceleration of the vehicle which exceeds a 
predetermined value, such as for example arises during an accident, or if 
it detects a significant deviation of the vehicle position from the normal 
horizontal arrangement, then the blocking pawl 57 is moved in the direc- 
tion of the toothed ratchet wheel 29 to such an extent that it comes into 
engagement with the latter and thereby moves the control pawl 61 into the 
inner toothed ring 65 so that from then on the further pull-out of the 
safety belt 11 is blocked. 

As soon as the acceleration of the vehicle ends, the blocking pawl 57 
comes out of engagement with the toothed ratchet wheel 29 again - op- 



tionally following a short reverse rotation of the toothed ratchet wheel 29 
brought about by the spiral spring 15. Accordingly the spring force active 
between the belt reel 13 and the toothed ratchet wheel 29, i.e. and the 
control pawl 61, can rotate the toothed ratchet wheel 29 back again rela- 
tive to the shaft 13*, up to the end of the rotary clearance lying in the belt 
unwinding direction, can in this manner bring the pawl arm 64 out of en- 
gagement with the inner toothed ring 65 and can thus release the safety 
belt 1 1 for the further pull-out. 

Moreover, the toothed ring support member 25 has a further approxi- 
mately wave-shaped inner toothed ring 20 axially adjoining the inner teeth 
26 and having radially inwardly extending teeth 41. A toothed control 
wheel 21 is located within the inner toothed ring 20 and has a smaller di- 
ameter and a smaller number of teeth 40. In the illustrated embodiment 
the inner toothed ring 20 has 27 teeth, the toothed control wheel 2 1 in 
contrast has only 26 teeth.. The diameter of the toothed control wheel 21 
is just so much smaller than the diameter of the inner toothed ring 20 
that, with engagement of the teeth 40, 41 on one side of the toothed con- 
trol wheel, a small radial spacing remains between the inner toothed ring 
20 and the toothed control wheel 2 1 on the diametrically opposite side. 

The toothed control wheel 21 has a central bearing bore 28 into which an 
eccentric disc 27 engages which is rotationally fixedly journalled on the 
shaft 13* engages. If the eccentric disc 27 is rotated in the direction of the 
arrow in Fig. 2 on pulling out the safety belt 1 1, then the toothed control 
wheel 21 rolls off on the inner toothed ring 20 in the counterclockwise 
sense. Axially directly adjoining the toothed control wheel 21 and the ec- 
centric disc 27 there is a cam ring 18 having a central bore 19 at the in- 
side. The cam ring 18 is rotatably arranged on a hollow bearing spigot 16 



12 



of the housing fixed relative to the housing at the side remote from the belt 
reel 13. A driver pin 24 projects from the cam ring 18 in the direction of 
the toothed control wheel 21 into a driver recess 23 of the toothed control 
wheel 21, with no clearance existing in the circumferential direction be- 
tween the driver pin 24 and the radial edges of the driver recess 23, 
whereby a rotationally fixed connection is produced between the cam ring 
18 and the toothed control wheel 21. In the radial direction the driver re- 
cess 23 is, however, extended so far that a radial relative movement be- 
tween the cam ring 18 and toothed control wheel 21 is possible when the 
toothed control wheel 2 1 executes the eccentric rolling off movement on 
the inner toothed ring 20. As an alternative, the driver pin could also be 
provided on the toothed control wheel and the driver recess at the cam 
ring. 

At its periphery, the cam ring has, in accordance with Fig. 2, a first angu- 
lar region 45 and a second angular region 48. Whereas the first angular 
region 45 extends over an angle of about 200°, the second angular region 
48 takes up an angle of about 160°. 

At the start of the angular region 45 lying at the top in Fig. 2 there is a ra- 
dially extending abutment step 46 on the cam ring 18 which merges in the 
counterclockwise sense into a partial, right cylindrical, peripheral surface 
51. After an angle of about 140° the peripheral surface 51 is adjoined in 
the counterclockwise sense by an abutment step 47 which projects radi- 
ally outwardly by a somewhat smaller amount and which merges into a 
partial, right cylindrical, peripheral surface 54 with a somewhat larger di- 
ameter than the peripheral surface 5 1 . 
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In the clockwise sense and in the peripheral direction an initially partly 
right cylindrical cam surface 49 adjoins the abutment step 46 and, after 
an angle of somewhat more than 60°, drops off radially inwardly to the pe- 
riphery of the peripheral surface 54 via an inclined flank 32. 

In accordance with Fig. 2 a switching arm 52 of a rocker element 53 se- 
cured to the housing lies in the lower region radially outwardly against the 
peripheral surface 54 and is tiltable about a rocker axis 44 extending par- 
allel to the axis 12. The rocker element 53 has an actuating pin 43 ex- 
tending parallel to the rocker axis 44 which engages into a radial slot 42 of 
a doubled-armed lever 39 carrying the blocking pawl 17 and having an 
axis of rotation 34 parallel to the axis 44 in order to transfer the rocking 
movement to the blocking pawl 17. A U-shaped spring 31 holds the rocker 
element 53 in its position which keeps the blocking pawl 17 out of en- 
gagement with the toothed ratchet wheel 29. The rocker element 53 has a 
second over-dead center position in which the blocking pawl 17 is located 
in engagement with the toothed ratchet wheel 29. 

The blocking pawl 17 projects axially in the direction of the belt reel 1 1 to 
such an extent that it can enter radially into engagement with the ratchet 
teeth 30 of the toothed ratchet wheel 29 from the outside. The blocking 
pawl 17 is shown out of engagement with the ratchet teeth 30 in Figs. 2, 3 
and 6 and in engagement with the ratchet teeth 30 in Figs. 4 and 5. 

A micro-switch 50 is mounted on the housing approximately diametrically 
opposite to the rocker element 53 and activates or deactivates a belt ten- 
sioner 35 only schematically indicated in Fig. 1 via a control line 37 sim- 
ply indicated in broken lines in Fig. 1. The belt tensioner 35 is triggered on 
an acceleration of the vehicle caused by an accident and subsequently 
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rotates the belt reel 13, via a clutch 36 engaged at the same instant, by an 
amount in the belt winding-up direction such that the belt 1 1 firmly con- 
tacts the occupant. 

Since, if the safety belt 1 1 is not being worn, the belt tensioner 60 should 
also not trigger even with accelerations caused by an accident, it is deacti- 
vated when the safety belt 1 1 is drawn in via the control line 62. 

In accordance with Figs. 2 to 6 an actuating plunger 22 (see the black ar- 
row in Figs. 2, 3) extends radially inwardly from the micro-switch 50 and 
is located by the force of the spring 59 in contact with the switching cam 
track 49. In the state illustrated in Fig. 3, the micro-switch 50 is actuated 
in a manner such that it activates the belt tensioner 35 via the control line 
37 (Fig. 1). 

However, if the cam surface 49 is located in the position shown in Fig. 2, 
the actuating plunger 22 is pressed radially outwardly at the position em- 
phasized by a black arrow in order to actuate the micro-switch 50 so that 
it deactivates the belt tensioner 35 via the control line 37. 

In the fully retracted position of the safety belt 1 1 shown in Fig. 2 the 
switching arm 52 contacts the peripheral surface 54 having a larger di- 
ameter, or lies closely adjacent it. In this position the blocking pawl 17 is 
out of engagement with the toothed ratchet wheel 29. At the side of the 
cam ring 18 remote from the belt reel 13 a spiral spring 15 is arranged in 
the housing 33 in accordance with Fig. 1. It exerts a torque in the belt 
winding-up direction onto the shaft 13' of the belt reel 13 so that the belt 
is always at least loosely contacted against the belted up occupant or fully 
drawn in when the belt is removed. 
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If now the belt 1 1 is drawn out (Fig. 3) from the fully drawn-in position of 
Fig. 2, then the eccentric disc 27 rotates in the clockwise sense and the 
toothed control wheel 21 in the counterclockwise sense. During this, the 
cam ring 18 is likewise driven with it in the counterclockwise sense. In the 
region of a belt pull-out of, for example, 600 mm the plunger 22 passes 
under the force of the spring 59 from the cam surface 49 which projects 
radially outwardly to the greatest degree, via the flank 32 extending 
obliquely to the cam track surface 49, to the peripheral surface 54 and 
switches over the micro-switch 50 into the activating position. During this 
movement, the switching arm 52 leaves the peripheral surface 54 but re- 
mains, because of the action of the spring 31, in the over-dead center po- 
sition which causes the blocking pawl 17 to be out of engagement with the 
toothed ratchet wheel 29. 

As soon as the safety belt 1 1 is drawn in fully, the abutment step 46 con- 
tacts the switching arm 52, in accordance with Fig. 4, which thereby piv- 
ots the rocker element 53 in the clockwise sense into the other over-dead 
center position, which in turn results in a pivoting movement of the 
blocking pawl 17 in the counterclockwise sense, and thus the entry into 
engagement of the blocking pawl 17 with the teeth 30 of the toothed 
ratchet wheel 29 (black arrow in Fig. 4). 

When the pull-out force on the safety belt 1 1 subsequently drops, the ec- 
centric disc 27 rotates as a result of the action of the spiral spring 15 in 
the counterclockwise sense as is shown in Fig. 5. The toothed ratchet 
wheel 2 1 now executes a movement in the clockwise sense. The abutment 
step 46 thereby lifts from the switching arm 52 which, however, retains, 
as a result of its over-dead center position of the rocker element 53, the 
position in which the blocking pawl 17 stands in engagement with the 



16 



toothed ratchet wheel 29 (black arrow in Fig. 5). As long as the belt has 
been drawn in by about 600 mm, this position of the switching arm 52 
and also of the actuating plunger 22 is maintained, i.e. the actuating 
plunger 22 remains extended and the micro-switch 50 holds the belt ten- 
sioner 35 active now as previously. 

Only when the belt pull-out has reduced, in accordance with Fig. 6, to 
below 600 mm does the abutment step 47 contact the switching arm 52 
which thereby pivots the rocker element 53 in the counterclockwise sense 
into the opposite over-dead center position (black arrow in Fig. 6) and thus 
brings the blocking pawl 17 out of engagement with the toothed ratchet 
wheel 29. At the same time, the actuating plunger 22 is thrust radially 
outwardly by the radially rising flank and by the switching cam surface 49 
projecting radially outwardly to the greatest degree, whereby the micro- 
switch 50 is changed over into a position which deactivates the belt ten- 
sioner 35 via the control line 37 (Fig. 1). This position of the switching 
pawl 17 and of the actuating plunger 27 does not change anymore when 
the belt is finally fully retracted into the position of Fig. 2. 

Thus, in accordance with the invention, through the restriction of the an- 
gular range used for the switching over the blocking pawl to only some- 
what more than 180°, a situation is achieved in which the remaining an- 
gular region of ca. 160° can be used for the changeover of the micro- 
switch 50 and optionally for the influencing of the further switching proc- 
esses. 

In Fig. 7 the components of the belt reeling mechanism of the invention 
which are important for the invention are shown in an exploded illustra- 
tion. A spring biasing element 40 thereby serves as an assembly aid. A 
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torque transmission member 60 is provided for the transmission of the 
torque of the spiral spring 15 onto the cam disc 27, i.e. the shaft 13' of the 
belt reel. 
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Reference Numeral List 



11 


safety belt 


12 


axis of rotation 


13 


belt reel 


13' 


shaft 


14 


vehicle chassis 


15 


spiral spring 


16 


housing-hollow spigot 


17 


blocking pawl 


18 


cam ring 


19 


central bore 


20 


inner toothed ring 


21 


toothed control wheel 


22 


actuating pin 


23 


driver pin 


24 


driver recess 


25 


toothed ring support member 


26 


teeth 


27 


eccentric disc 


28 


bearing bore 


29 


toothed ratchet wheel 


30 


ratchet teeth 


31 


spring 


32 


flank 


33 


housing 


34 


axis of rotation 


35 


belt tensioner 
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36 


clutch 


37 


control line 


38 


rotary acceleration lever 


38' 


lever arm 


38" 


lever arm 


39 


lever 


40 


spring bias element 


41 


tooth 


42 


radial slot 


43 


actuating pin 


44 


rocker axis 


45 


first angular region 


46 


abutment step 


47 


abutment step 


48 


second angular region 


49 


cam surface 


50 


micro-switch 


51 


peripheral surface 


52 


switching arm 


53 


rocker element 


54 


peripheral surface 


55 


acceleration blocking mechanism 


56 


acceleration sensor 


57 


block pawl 


58 


hub 


59 


spring 


60 


torque transmission member 


61 


control pawl 
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62 axis 

63 axis 

64 pawl arm 
64' tooth 

65 inner toothed ring 
65' tooth recess 

66 steel plate 

67 rotary clearance spring 

68 pivot axis 

69 blocking tooth 

70 resetting spring 

71 abutments 

72 abutment 

73 abutment 

75 abutment 

76 elongate hole 

77 rotary clearance 

78 cutout 

79 abutment 



